This study aims to test the existence of J-curve phenomenon in Laos's economy using quarterly data over the period of 1993-2010. The ARDL bounds testing approach to cointegration is used to examine short run as well as long run impact of real depreciation of Lao kip on Lao trade balance. The empirical results suggest that there is J-curve effect in case of Laos. The impact of real depreciation of the Lao kip on Lao trade balance is insignificant in long run. In short-run, real depreciation has inverse impact on Lao's trade balance. The long-run trade balance is determined by domestic income.
Introduction
The relationship between exchange rate and trade balance is one of the well-established theoretical relationships in economics. It is argued that the real depreciation or devaluation of home currency makes the exports cheaper and imports more expensive and hence leads to an improved trade balance. On the basis of this proposition, countries all over the world often exercise such a trade policy in an attempt to make the trade balance better. However, according to the Marshall Learner (ML) condition, the success of such a devaluation policy entirely depends on whether the magnitude of the absolute value of the sum of export and import demand elasticities is greater than unity. Again, it is evident from the existing literature that the real depreciation or devaluation of home currency causes no immediate impact on the trade balance rather it worsens the trade balance in the short run before improving it in the long run. Magee, (1973) named it the J-curve phenomenon, as in this case the time path of the trade balance resembles letter J. It is argued that in the first few months after a real devaluation or depreciation, the trade balance of home country can deteriorate rapidly as exports and imports orders are placed several months in advance and the short run response of the trade balance is controlled by the contracts.
A good number of J-curve centric empirical studies have been conducted during the last three decades employing two distinct approaches; aggregate trade balance approach and bilateral trade balance approach. Of these two types of approaches the aggregate trade balance approach deals with trade flow between one country and the rest of the world while the later considers trade flow between one country and its trading partners. It is evident from the studies based on the aggregate approach that they suffer from the problem of aggregation bias.
In such a reality researchers advances with the bilateral process and in this case Rose and Yellen, (1989) which looked for the evidence for the existence of J-curve between the US and her six major trading partners is the pioneer.
In the area of International economics, J-curve phenomenon has widely used to explain the relationship between exchange rate and trade balance. However, the validity of the J-curve phenomenon is not consistent in the developing economics where exchange rate is more controlled by the central bank by the implementation of fixed or managed floating exchange rate. Therefore, managing exchange rate is one of the most important issues for developing countries. According to the conventional approach, currency devaluation improves the trade balance in long-run (Shahbaz et al. 2011 (Shahbaz et al. , 2012a . However, trade balance is worsened in short run initially and then improves which is called that trade balance is followed the J-curve phenomenon (Matesanz and Fugarolas, 2009 (Kyophilavong, 2009 (Kyophilavong, , 2010 . On other hand, export-led growth policy is one of important policy 4 (GoL, 2004 (GoL, , 2011 . Therefore, appropriate management of exchange rate is crucial factors for Laos in term of balancing macroeconomic stability and promotion of trade. Lao government has conducted the managed-floating exchange rate policy since 1989. The official rate was adjusted proportionally to be in line with the parallel market rate (Kyophilavong, 2010) .
The main objective of present study is to test the existence of J-curve hypothesis in case of
Laos. This study contributes in existing literature by three ways. Firstly, it is a pioneering 2 Thanh and Kalirajan, (2006) and Thanh and Kalirajan, (2005) suggested that devaluation can be implemented to encourage exports and to improve current account balance and BOP in Vietnam. 3 Lao has induced managed-floating exchange rate system in 1986. Monetary authority has management exchange rate in order to stabilize macro-economy. The more detailed discussion on exchange rate regime and exchange rate management see Kyophilavong, (2010 Pesaran et al. (2001) in the presence of structural breaks is applied and it is more suitable for testing J-curve hypothesis (Bahmani-Oskooee and Hegerty, 2009).
The remainder of this paper is organized as follows. Section-2 is theoretical framework and empirical model. Section-3 is empirical results. Section-4 is conclusion.
Theoretical framework and empirical model
Theory suggests that exchange rate movements play important role on trade balance (Edwards, 1989; Aghevli et al. 1991) . In order to make devaluation to be successful, it is important to fulfill the Marshall-Lerner (LM) condition: the sum of the absolute value of imports and exports demand price elasticities should be greater than unitary. On other hand, devaluation will not improve trade balance if trade deficit is larger and exports' elasticities are smaller. Despite the benefits of devaluation, it has the cost. Firstly, devaluation will lead to increase domestic currency prices of imported goods as well as domestic price level.
Secondly, devaluation will reduce value of financial assets and aggregate demand via wealth effect. Thirdly, devaluation will increase cost of external debts and service in foreign currencies (Cooper, 1971; Edwards, 1989; Aghevli et al. 1991) . Therefore, in many countries, governments are reluctant to devalue their currency to improve their trade balance. The theoretical framework following by Rose and Yellen, (1989); Rose, (1990) 
and Shahbaz et al. (2012a) . The empirical equation is modeled as following: The estimation of domestic income ( 2  ) coefficients expected to be positive because increasing of income lead to a rise of imports from other countries. However, if increase in Lao income leads to rise in the production of import substitute goods, Laos might import less as income increases, yielding a negative estimation for 2  . Therefore, 2  could be negative and positive depend on whether demand side factors dominate supply side or vice versa (Halicioglu, 2008; Shahbaz et al. 2011) . Similarly, the estimation of foreign income ( 3  ) coefficient could be positive and negative. It is expected that 4  is positive if real appreciation increases exports and lowers imports, which also satisfies the ML condition. It is 5 The log-linear specification provides efficient results as compared to simple specification (Layson, 1983; Shahbaz, 2010) . 6 We used the interpolation method in EVIEWS 7 for converting the annual data of the real GDP into quarterly data. This method was used by (Darrat and Al-Mutawaa, 1996; Weliwita and Ekanayake, 1998; Chaisrisawatsuk et al.2004; Samreth, 2008) for developing countries.
important to note that according to J-curve hypothesis, 4  is negative in short-run. Therefore, it is important to incorporate short-run dynamics into long-run.
We apply the ARDL bounds testing approach developed by Pesaran et al. (2001) . This approach has a number of advantages comparing to Johansen cointegration techniques (Johansen and Juselius, 1990) . Firstly, it requires smaller sample size comparing to Johansen cointegration technique (Ghatak and Siddiki, 2001) . Secondly, Johansen's technique requires that the variables should be integrated of the same order. The ARDL approach does not require variables be integrated of the same order. It can be applied whether the variables are purely I(0)or I(1), or mutually cointegrated. Thirdly, the ARDL approach provides unbiased long-run estimates with valid t statistics if some of the model regressors are endogenous (Narayan, 2005; Odhiambo, 2008) . Fourthly, this approach provides a method of assessing short run and long run effects of one variable on the other simultaneously and it also separates short run and long run effects (Bentzen and Engsted, 2001 ).
The ARDL bounds testing approach can distinguish between dependent and explanatory variables. In order to implement the bounds testing procedure, equation-1 transformed to unconditional error correction model (UECM) as following: Criterion (AIC) are mostly used to determine the order of the ARDL model. The next step is the estimation of the short-run parameters using the error correction model (ECM). To ensure the convergence of the dynamics to long-run equilibrium, the sign of the lagged error correction term (ECM t-1 ) coefficient must be negative and statistically significant. Further, the diagnostic tests comprise of testing for the serial correlation, function form, normality, and heteroscedasticity (Pesaran and Pesaran, 2009 ). In addition, the stability tests of Brown et al. (1975) , also known as the cumulative sum(CUSUM) and cumulative sum of squares (CUSUM SQ ) tests based on the recursive regression residuals, are used to that end.
7 Pesaran et al. (2001) cautions that it is important to balance choosing lag length.
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If the calculated F statistics falls between the lower and upper bounds, it is inclusive. The alternative efficient way of establishing cointegration is testing significant negative lagged error-correction term (Kremers et al. 1992; Bahmani-Oskooee, 2001; Iwata et al. 2012; Shahbaz et al. 2012b ).
The Empirical Results
Before conducting the bounds test for cointegration, we applied unit root test to ensure that our variables are not integrated at I(2) because F-test would be spurious if variables are stationary at 2 nd difference (Ouattara, 2004) . The critical bounds are based on the assumption that variables are I(0) or I(1) (Pesaran et al. 2001; Narayan, 2005 Pesaran and Shin, (1999) argued that the SBC-based ARDL model performs better than the AIC-based model. 10 We set the maximum lag order up to 6 to ensure sufficient degree of freedom for econometric analysis because our sample size is quite small. In order to save spaces, the results are not presented but are available upon request.
short-run and long-run coefficients of the ARDL model is shown in Table- In short run, empirical evidence shows that lagged one year of real exchange rate has a negative and statistically significant impact on trade balance in current period. This implies that devaluation of domestic currency will deteriorate trade balance in short-run. However, lagged 3 quarter of real exchange rate will have positive and statistically significant impact on trade balance. Lagged domestic income has positive and significant impact on trade balance. This entails that increase in domestic income will improve trade balance. The shortrun findings indicate that J-curve phenomenon is true in case of Laos. This finding is consistent with the studies in developing countries by Shahbaz et al. (2011 Shahbaz et al. ( , 2012a The results indicate that the estimate of lagged error correction term (ECM t-1 ) is found to be statically significant with negative sign at 5 percent level of significance. This shows the speed of adjustment from short-run towards long-run. We find that deviations in short run towards long run are corrected by 11.83 percent in each quarter. This low speed of adjustment in trade balance might due to low competitiveness in export sector of Laos. The diagnostic test shave also been applied for adequacy of the specification of the model. The diagnostic tests suggest that long-run and short-run estimates are free from serial correlation, misspecification of short run model, non-normality of error term, and heteroskedasticity. The stability of the ARDL parameters is examined applying CUSUM and CUSUMsq tests developed by Brown et al. (1975) . The Figure-1 shows the plot of the CUSUM and CUSUMsq statistics stay within the critical bounds indicating the stability of trade balance equation.
In order to capture the how the series respond when there is a shock in one of the variable beyond the selected time period, we employed the generalized impulse response analysis using vector autoregressive (VAR). This generalized impulse response analysis was developed by Pesaran and Shin, (1998) . Several scholars argued that with VAR framework, generalized impulse response analysis produces better results compared to other traditional approach (Engle and Granger, 1987; Ibrahim, 2005) . The main advantage of this approach compare to orthogonalized impulse response analysis is: firstly, it is not sensitive with ordering of the variables because ordering of the variables is uniquely determined by VAR systems. Secondly, generalized impulse response analysis estimates the simultaneous shock affects. Table-5 shows the results of variance decomposition approach which explains how much of the predicted error variance of a variable is described by the innovations generated from each independent variable in a system. It indicated that trade balance is explained by real exchange rate of 10.77%, domestic income of 7.52%%, world income of 2.62% and rest of 79.07% is explained by innovative shocks stem in trade balance. The variance decomposition confirmed the result from short and long run equation that trade balance was explained by world income, domestic income and real exchange rate. The contribution of trade balance, domestic income and world income to explain real effect exchange rate is 10.59%, 11.07% and 15.74% respectively. The rest of 62.58% of real exchange rate is explained by its own innovations. The contribution of trade balance and world income is negligible to explain domestic income that is 3.40% and 3.02% respectively. Real exchange rate shows its significant contribution to domestic income. The contribution of Laos' trade balance, domestic income and real exchange rate is to explain world income is ignorable. Note: *, ** and *** denote the significant at 1, 5 and 10 per cent level respectively. Response of TB to RE 
